Footprinting with UV irradiation and LMPCR.
Protein-DNA interactions in mammalian cells can be analyzed at the nucleotide level of resolution by genomic sequencing techniques. The most sensitive genomic sequencing method uses ligation-mediated polymerase chain reaction (LMPCR) for signal amplification. Several footprinting methods are compatible with LMPCR. Here we describe in detail the use of UV irradiation for in vivo footprinting. The distribution of the two major types of UV-induced DNA photoproducts [cyclobutane pyrimidine dimers and (6-4) photoproducts] can be analyzed by LMPCR and a wide variety of protein-DNA contacts can be detected by analyzing both photoproducts. A comparison of UV photofootprinting data with data from experiments using other probing techniques shows that UV light has the potential to reveal all protein-DNA interactions provided that there is a dipyrimidine sequence on either DNA strand within a factor binding site. The simplicity and nondisruptiveness of this probing method together with its ability to detect a large number of different transcription factors should make UV light a generally useful tool for in vivo footprinting. We provide protocols for UV footprinting and LMPCR.